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Influences of shrub-grass patterns on soil water and
nutrient of grassland

LIANG Fanghui,ZHAO Lingping, TAN Shitu, WEI Nan,ZHAO Furong

(College of Animal Science and Technology , Henan University of Science and Technology ,Luoyang, Henan 471000 ,China)

Abstract: [Objective] By comparing the differences of soil water,nutrient and plant root in three dif-
ferent habitats under shrub-grass patterns,the effects of shrub-grass patterns over 30 years on soil water,
nutrient and plant root in degraded grassland were explored to offer references for soil and water conserva-
tion and ecological restoration on the Loess Plateau. [Method] The shrub sample sites of 30 years old Ca-
ragana korshinskii and Amygdalus davidiana in the Yunwu Mountain National Nature Reserve were se-
lected and soil samples and plant roots were collected from different soil layers inside,near edge and outside
of the shrub. The differences in soil water and nutrient and root characteristics were compared,and the re-

lationships between root length and soil water and nutrient were analyzed. [Result] In the 0—80 cm soil
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layer,soil water content inside shrub was significantly higher than the edge and outside. With the increase
of soil depth,the contents of total nitrogen,alkali-hydrolyzable nitrogen and organic carbon in the three lo-
cations showed decreasing trend, while total phosphorus had no significant change. In same soil layer, con-
tents of total nitrogen,alkali-hydrolyzable nitrogen and organic carbon inside shrub were significantly high-
er than the edge and outside. The root biomass showed a decreasing trend of inside™>edge™outside. From
vertical distribution,root biomasses of inside,near edge and outside of shrub in the 0—15 cm soil layer ac-
counted for 90. 86%,90.79% and 92. 91% of the total root biomass in the 0—40 cm soil layer,indicating
that the root biomass mainly distributed in the 0—15 cm soil layer. The biomass,length, surface area and
volume of roots inside shrub were the largest among the three sampling locations. Correlation analysis
showed that the root length in shrub was significantly or extremely significantly positively correlated with
soil water in the 0—20 cm soil layer,organic carbon and total nitrogen in the 0—40 cm soil layer,and alkali-
hydrolyzable nitrogen in the 0—80 cm soil layer. [Conclusion) The shrub-grass patterns on the Loess Plat-
eau would promote root growth,increase soil water and soil nutrient content,and be conducive to restora-
tion of degraded grassland.
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Table 1 Morphological characteristics of two suffruticosa plants
THEARLA 56 W / cm? HAR/em R /m i EAEYE/ (g m P
Shrub species Crown area Branch diameter Height Aboveground biomass
Fr 4% Caragana korshinskii 303X299 26 2.14%+0.12 1 654. 65
B IL Bk Amygdalus davidiana 115X134 28 1.164+0.13 639. 50
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Table 2 Changes of soil nutrient content at three sampling sites in different soil layers in the shrub
+HEFR S +JZ/cm TN N TN T 2% N Y
Soil nutrient Soil layer Inside Edge Outside
0~20 1.754+0.17 a 1.3240.10 ab 1.184+0.14 b
S5 /(g kg D) 20~140 1.4240.18 a 1.0340. 09 ab 0.80-£0.09 b
Total nitrogen 10~60 0.85+0.26 a 0.79+0.15 a 0.60+0.14 a
60~80 0.574+0.09 a 0.47+0.11 a 0.37+0.08 a
§ ) 0~20 15.63£1.04 a 13.06£1.68 ab 9.33+0.83 b
B/ (g« kgt 20~40 12.60+1.38 a 9.24740.58 b 9.7141.70 b
Alkali-hydrolyza-

ble nitrogen 40~60 11.01£2.83 a 8.68£1.38 a 7.09+2.01 a
60~80 7.84+1.94 a 6.0740.49 a 5.6940.67 a
0~20 19.17+0.60 a 16.60+0.57 ab 16.39+0.61 b
HHLRR/ (g« kg™ D) 20~40 16.75+0.39 a 14.60+0. 67 ab 13.56+0.98 b
Organic carbon 10~60 10.7342.98 a 12.8241.50 a 7.43%£1.39 a
60~80 9.70£0.31 a 7.13+2.64 a 5.76+1.78 a
0~20 0.744+0.23 ab 0.70+0.50 b 0.85+0.36 a
/(g kg™ D) 20~40 0.79£0.30 a 0.72£0.71 a 0.76+0.71 a
Total phosphorus 40~60 0.6840.41 a 0.7040.54 a 0.66+0.97 a
60~80 0.7440.14 a 0.6340.36 a 0.67+1.01 a
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Note: Different lowercase letters indicate significant differences among treatments at different sampling sites (P<C0. 05). The same for Ta-

ble 3.
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Table 3 Changes of root biomass at three sampling sites in different soil layers in the shrub

HENAHT R Inside

HENH % Edge

HEMHE AR Outside

e REAWR/Gem ) WH/% | RREBR/Gem D WR/G RAEBE/ gom D
Root biomass Percent Root biomass Percent Root biomass Percent

0~15 23.47+1.78 a 90. 86 16.4740.80 b 90.79 15.3340.67 b 92.91
15~30 1.1540.16 a 4,45 0.9340.03 ab 5.13 0.5740.12 b 3.45
30~10 1.2140.22 a 4,69 0.7440.22 a 1,08 0.60+0.13 a 3. 64
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Table 4 Distribution characteristics of root parameters in different positions

T 1l A/ em R 2 1 AL/ em? MRARF/ cm?
Sites Root length Root surface area Root volume
VE N N Inside 993.41+49.46 a 363.05+9.31 a 15.6740.95 a

817.28+124.55 ab
648.48+15.78 b

#1124 Edge
VE N AR Outside

12.2540.50 a
11.39£2.95a

340.51+31. 38 ab
256.56+19.85 b

TE « [ 5 B 5 s A [ /N 5 3 7R S TR IBURE 1 10] 22 53 38 (P<C0. 05) .

Note: Different lowercase letters indicate significant differences among treatments at different sampling sites (P<C0.05).
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